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Process for deli fr"Y*" g li*noceUulose material 
Abstract o * disclosure 

A process for delignifying lignocellulose material by a chemical 
pulping Process. The process is carried out at a liquor ratio of 
1:3 to 1:50, in the presence of a thioamide, thiocarbamxde, thio- 
carbamate or dithiocarbamate. advantageously with the concurrent use 
of an organic cyclic compound containing keto and/or hydroxyl groups, 
in particular anthraquinone or 2-methyl-anthraquxnone. 
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Case 1-13074/4 



Process for delignifying lignocelluiose material 

The present invention relates to a process for delignifying ligno- 
celluiose material, e.g. wood, straw, cane, begasse, hemp and the like, 
by means of a chemical pulping process. The process comprises carrying 
out the pulping at a temperature up to 250°C in the presence of an 
effective amount of a thioamide, thiocarbamide, thiocarbamate or dithio- 
carbamate, wherein the ratio of the lignocelluiose material to the 
pulping liquor is in the range of 1:3 to 1:50. 

The thiocarbamides and dithiocarbamides are both cyclic and, preferably, 
acyclic compounds. Acyclic thioureas are especially preferred. 

Preferred compounds are those of the formula 



wherein X is alkyl of I to 12 carbon atoms, cycloalkyi, axyl. aralkyl, 



3 , -0M or -SM, each of R^ Bj. R3 and R 4 independently is hydrogen. 



*4 

alkyl of 1 to 12 carbon atoms, lower alkoxy-lower alkyl, phenyl, 
benzyl, or phenyl or benzyl substituted by halogen, lower alkyl, 
lower alkoxy, lower alkoxy-lower alkyl or sulfo, or each pair of 
substituents ^ and R 2 > and (1^ and R 4 ) independently, together 
with the nitrogen atom to which said pair is attached, is a 5- or 
6-membered heterocyclic radical, or ^ and R3 together are alkylene 




S 
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of 2 or 3 carbon atoms or phenylene, and M is a cation. 

In the definition of the radicals of compounds of the formula (1) 
and of the subsequent formulae, lover alkyl and lower alkoxy will 
normally be understood as denoting those groups or group components 
which contain 1 to 5, preferably 1 to 3, carbon atoms, for example 
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec— butyl, tert~butyl 
or amyl, and methoxy, ethoxy or isopropoxy. Halogen is e.g. fluorine, 
bromine or, preferably, chlorine. 

The term "sulfo" denotes the sulfonic acid group. Aryl is preferably 
phenyl and ar alkyl is preferably benzyl. 

Alkyl groups within the definitions of X, R^, R^, R^ and R^ can 
be in straight chain or branched chain configuration. These alkyl 
groups may contain 1 to 12, preferably 1 to 5 and, most preferably, 
1 to 3, carbon atoms. Examples of such alkyl groups are methyl, 
ethyl, n-propyl, isopropyl, n-butyl, sec— butyl, n-hexyl, n-octyl 
or n-dodecyl. 

Lower alkoxy- lower alkyl groups R^, Rg, R^ and R^ are in particular 
alkoxyalkyl groups containing a total of 2 to 4 carbon atoms, e.g. 
p-methoxy ethyl or p-ethoxyethyl. 

X as cycloalkyl is e.g. cyclopentyl or, preferably, cyclohexyl. 
X as aralkyl is phenyl ethyl or, preferably, benzyl, whilst aryl 
will preferably be understood as denoting naphthyl, diphenyl and 
in particular, phenyl. The aralkyl and aryl radicals can be substi- 
tuted by halogen, lower alkyl, lower alkoxy or sulfo. 

Preferred subatituents in the phenyl and benzyl nucleus of the 
radical X and of the radicals R are e.g. halogen, lower alkyl or 
lower alkoxy, for example chlorine, methyl or methoxy. 



1174810 

- 3 - 

A heterocyclic radical represented by each pair of substituents 
(R 1 and R 2 > and (R 3 and R^), together with the nitrogen atom to 
which said pair is attached , is e.g. pyrrolidino, piperidino, 
pipecolino, morpholino or thiomorpholino. 

Where ^ and R 3 together are alkylene of 2 or 3 carbon atoms, they 
form together with the nitrogen atom to which they are attached 
a cyclic thiourea e.g. ethylene thiourea or propylene thiourea. 
Where and R^ together are phenylene, they form, together with the 
thioureido grouping, phenylene thiourea which can be substituted by 
R^ and R^. Thiouracil-2 can also be used as cyclic thiocarbamide . 

The substituent X is preferably a lower alkyl group or, preferably, 
a R^R^ N-group. R^, R 2> R 3 and R^ are preferably hydrogen or each 
is a lower alkyl group such as methyl or ethyl. 

A cation M can be e.g. hydrogen, an alkali metal, preferably sodium 
or potassium, an alkaline earth metal, preferably magnesium or cal- 
cium, or an ammonium group. The term "ammonium group" as used here 
refers both to ammonium (NH^ + ) and to substituted ammonium groups. 
These latter are derived e.g. from aliphatic amines such as di- 
or triethylamine or mono-, di- or triethanolamine , or from cyclo- 
aliphatic amines such as cyclohexylamine. The preferred meaning of M 
is hydrogen, an alkali metal or ammonium. 

In the practice of this invention it is preferred to use compounds 
of the formula 

Rj > - c - x i 

r/ II 
6 s 

wherein X. is lower alkyl or 
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R independently is hydrogen or lower alkyl. X can preferably 

8 *• 

also be phenyl. 

Especially preferred compounds of formula (2) are those in which X 1 
is methyl, NH 2 or -N(CH 3 > 2 , and R 5 and R fi are hydrogen or methyl. 
Typical examples of such compounds are thioacetamide, thiobenzamide, 
tetramethylthiourea and, in particular, thiourea. 

Particularly suitable compounds are also dithiocarbamates of the 
formula 



X \ - C - S - M (3) 

R- . M 
S 

wherein ^ and R^ have the given meanings and is an alkali metal 
or ammonium. 



In formula (3) above, ^ and Rj are preferably lower alkyl such 
as methyl or ethyl. The most important compound of this group is 
sodium diethyldithiocarbamate. Examples of further thiocarbamates 
are piperidine sodium dithiocarbamate or diethylammonium diethyl- 
dithiocarbamate. 

In the process of this invention, the compounds of formulae (1) 
to (3) are employed primarily as additives for obtaining wood pulp 
from lignocellulose materials. Where these compounds have the 
indicated kappa-number (Tappy-System T.-236 M-60) , satisfactory 
yields of wood pulp are obtained therewith. 

The amounts in which the compounds of formulae (1) to (3) are 
employed in the pulp liquors vary from 0.001 to 5 % by weight, pre- 
ferably from 0.001 to 2.5 % by weight, based on the lignocellulose 
material. 
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The said thioamides, thiocarbamides, thiocarbamates and di thio- 
carbamates are employed by themselves or, preferably, in combination 
with an organic cyclic compound containing keto and/or hydroxyl 
groups . 

Examples of suitable organic cyclic compounds containing keto and/or 
hydroxyl groups are monocyclic, dicyclic and/or polycyclic compounds, 
especially dicyclic, tricyclic and/or tetracyclic compounds, which 
contain two keto groups and/or two hydroxyl groups. Preferred 
compounds are 1 , 4-naphthoquinone , 9 , lOranthraquinone , Diels-Alder 
adducts of 1,3-dienes, e.g. of unsubstituted or substituted butadiene 
with p-benzoquinone and/or 1, 4-naphthoquinone, and/or the monoalkyl, 
dialkyl, hydroxy, amino / a lkoxy, alky 1 amino, halogen and/or sulfo 
derivatives thereof. 

It is possible to use e.g. the following compounds concurrently: 
9, 10-anthraquinone,. 2-methy lanthr aquinone,. 2-e thy lanthr aquinone, 
dichloroanthraquinone ,. 2 , 3-dimet hy lanthr aquinone , . 2 , 6-dimethy 1- 
anthraquinone , 2, 7-dime thy lanthr aquinone , 2-aminoanthr aquinone , 
1-me thoxy ant hr aquinone, 2 -me thoxyanthr aquinone , anthraquinone-2- 
sulfonic acid or anthraquinone-di sulfonic acid (in the form of 
alkali metal salts), 1,2-benzanthr aquinone, phenanthrenequinone, 
anthrone, 10-methyleneanthrone, dihydroxy anthracene, dihydroxy anthra- 
cene sulfonate, tetrahydro-9,10-diketoanthracene or l,3rdimethyl- 
tetrahydro-9, 10-diketoanthracene. Two or more of these keto compounds 
can be used in the process of the invention. It is preferred to 
employ only one of these compounds and. most preferred to employ 
9, 10-anthraquinone or. 2-methy 1-9, 10-anthraquinone, together with the 
said thioamides, thiocarbamides or dithiocarbamates . 

In the process of this invention there may be used e.g. 50 to 95Z 
by weight of one or more organic cyclic compounds containing 
keto and /or hydroxyl groups, especially 9, 10-anthraquinone, and 
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5 to 50 % by weight of one or more of the compounds of formulae (1) 
to (3). It is advantageous to use mixtures of 60 or, preferably, 
70 to 90 % by weight of a cyclic compound containing keto and/or 
hydroxy 1 groups, preferably 9 , 10-anthraquinone or 2-methylanthra- 
quinone, and 10 to 40 % by weight, preferably 10 to 30 % by weight, 
of a compound of formula (1) to (3), in particular thiourea, thio- 
acetamide, tetramethylthiourea or sodium diethyldithiocarbamate. 

Interesting mixtures are those of thiourea and anthraquinone , 

which are employed in the ratio of 1*3 or preferably, of 1:9 to 3:7. 

The amounts in which the mixtures of compounds of formulae (1) to (3) 
and the cyclic compounds containing keto and/or hydroxyl groups 
are added to the pulp liquors, vary from 0.001 to 1 % by weight, 
preferably from 0.001 to 0.2 % by weight, based on the lignocellu- 
lose material. 

The preferred lignocellulose material is wood. This is first usually 
converted into chips or shavings. The wood can be softwood, e.g. 
silver fir, spruce or pine, or hardwood, e.g. maple, birch, beech, 
oak, aspen or poplar. The lignocellulose material can, however, 
also be in fibrous form. 

The chemical process for obtaining wood pulp is conveniently 
carried out in alkaline medium, e.g. by the sulfate or Kraft process, 
by the soda process, the sulfite cook under semialkaline conditions, 
or by the oxygen-alkali process. In this last mentioned process, 
the oxygen can be introduced before or after the treatment with 
alkali. Another possible method of obtaining chemical pulp which 
can be employed in this invention is the poly sulfide process. This 
process can be carried out both in alkaline and in neutral medium. 
The sulfite pulping process in neutral medium can be carried out in 
particular using the said mixtures of the thio compounds and the 
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cyclic keto compounds. Further, the lignocellulose material can be 
cooked in a first step in the presence of sodium hydroxide, the 
treated material beaten, and the beaten material subjected to a 
second cooking step which is carried out in the presence of an 
alkaline solution of a peroxide, e.g. hydrogen peroxide, or of an 
alkali peroxide. 

The pulping process of this invention can be carried out at a 
temperature of 50° to 250°C, preferably from 120° to 200°C. The 
pulping process is carried out at a ratio of lignocellulose material 
to cooking liquor of 1:3 to 1:50, preferably from 1:3 to 1:10. 

It is preferred to treat lignocellulose material in a closed vessel 
at a liquor ratio of 1:3 to 1:10 with an alkali preparation which 
contains 0.001 to 0.2 % by weight of a mixture of a compound of 
formulae (1) to (3) and an anthraquinone compound, based on the 
lignocellulose material. The preferred alkali is sodium hydroxide 
and/or magnesium hydroxide, which is normally employed in the form 
of a 2 to 15 % aqueous solution. Very good results are also obtained 
with a combination of the said sodium hydroxide solution with sodium 
sulfide by the Kraft process. Sodium sulfide is advantageously 
employed in an amount of 0.01 to 40 g/1, preferably from 0.1 to 
25 g/1. 

Compared with the processes using anthraquinone alone as known 
delignifying agent, the process of this invention, especially when 
using the said mixture, produces pulps which give paper having better 
strength properties. Owing to the synergistic action of the mixture 
employed, it is possible in particular to reduce the amount of 
expensive anthraquinone derivative, while the yield and rate of 
delignif ication remain virtually unchanged. 

In the following Examples the chlorine number is determined as 
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references value for the residual content of lignin and the yields 
are calculated. Parts and percentages are by weight. 

Examples 1 to 3: Three samples of mill chips (Picea abies, maximum 
thickness » 3 mm), each having a weight of 25 g, are treated in an 
autoclave at 80°C with 100 ml of aqueous 1.18 N sodium hydroxide 
solution and then scavenged with nitrogen. Each alkaline mixture 
is then treated with one of the mixtures listed in column 2 of 
Table 1 and consisting of thiourea and 9,10-anthraquinone in the 
indicated percentage amount (column 3) and ratio (column 4) , where- 
upon the temperature is raised to 173°C and the mixture is kept for 
two hours at this temperature. After cooling, the crude pulp is 
filtered off, washed with hot water and rinsed with deionised water. 
The pulp is then beaten and pressed to a sheet. The average chlorine 
number and the average yields of the three experiments of the 
individual Examples are determined. The data are reported in Table 1. 
The percentage yield of pulp, based on the wood employed, is 
indicated in the second last column of the table. The lignin 
content of the pulps is calculated by multiplying the chlorine 
consumption by the factor 0.90 in accordance with the Scandinavian 
Pulp, Paper and Board Testing Committee (Scan-C 29:72). The chlorine 
number is given in column 5 of the table. The hydrocarbon content 
of the pulps is determined from the difference of the pulp yield 
and the lignin- content. Accordingly, the lignin -free yield is given 
in the last column of the table. 
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Examples 4 to 6; Three samples of mill chips, each weighing 25 g, 
are treated in an autoclave at 80°C with 100 ml of an aqueous 1.11H 
sodium hydroxide solution and 1.13 g of sodium sulfide and scavenged 
with nitrogen. To each alkaline mixture is then added one of the 
mixtures listed in column 2 of Table. 2 and consisting of thiourea 
and 9,10-anthraquinone in the percentage amount indicated in column 
3 and in the ratio indicated in column 4, whereupon the temperature 
is raised to 168°C and the cooking mixture is then kept for- 2 hours 
at this temperature. After cooling, the crude pulp is filtered off, 
washed with hot water, and rinsed with deionised water. The pulp is 
then beaten and pressed to a sheet. The chlorine number and the 
yields of the individual experiments and the average of the three 
experiments are then determined. The results are reported in Table 
2. The chlorine number is indicated in column 5, and the pulp yield 
and lignin-free yield are stated in columns 6 and 7 respectively 
(in Z, based on the wood employed). 
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Table 2 



1 

1 


9 


•j 


4 




5 


7 


Example 


Additive 


Amount 
in % 


Ratio 


Chlorine 
number 


Pulp 
yield 
in % 


Lignin-free 
pulp yield 
in % 


4 


thiourea / anthraquinone 


0,05 


1 : 9 


8.0 . 


48.5 


45.0 


5 


thiourea / anthraquinone 


0.05 


2 : 8 


8.0 


48.7 


45.2 


6 . 


thiourea / anthraquinone 


0.05 


3 : 7 


8.1 


48.6 


45.1 




anthraquinone 


0.05 




8.4 


48.9 


45.2 



Examples 7 to 9; Three samples of mill chips, each weighing 25 g, 
are treated in an autoclave at 80°C with 100 ml of an aqueous IN 
sodium hydroxide solution and 2 g of sodium sulfide and scavenged with 
nitrogen. To each alkaline mixture is then added one of the mixtures 
listed in column 2 of Table 3 and consisting of thiourea and 
9,10-anthraquinone in the percentage amount indicated in column 3 
and in the ratio indicated in column 4, whereupon the temperature 
is raised to 168 °C and the cooking mixture is then kept for 2 hours 
at this temperature. After cooling, the crude pulp is filtered off, 
washed with hot water, and rinsed with deionised water. The pulp 
is then beaten and pressed to a sheet. The chlorine number and the 
yields of the individual experiments and the average of the three 
experiments are then determined . The results are reported in Table 3. 
The chlorine number is indicated in column 5, and the pulp yield and 
lignin-free yield are stated in columns 6 and 7 respectively (in %, 
based on the wood employed) • 



- — . 
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Table 3 



1 


2 


3 


4 


5 


6 


7 


Example 


Additive 


Amount 
in % 


Ratio 


Chlorine 
number 


Pulp 
yield 
in % 


Lignin-free 
pulp yield 
in % 


7 


thiourea / anthraquinone 


0.05 


1 : 9 


6.4 . 


48.0 


45.2 


8 


thiourea / anthraquinone 


0.05 


2 : 8 


6.4 


48.1 


45.3 


9 


thiourea / anthraquinone 


0.05 


3 : 7 


6.6 


47.9 


45.0 




anthraquinone 


0.05 




6.5 


47.7 


44.9 



Example 10; Three samples of mill chips, each weighing 25 g, are 
treated in an autoclave at 80°C with 100 ml of ah aqueous 1.18N 
sodium hydroxide solution and scavenged with nitrogen. On the one 
hand, no additive is added to the alkaline mixtures and, on the 
other, thiourea and 9,10-anthraquinone are added in the percentage 
amounts indicated in column 2 of Table 4. The temperature is 
then raised to 173°C and the cooking mixtures are then kept for 
2 hours at this temperature. After cooling, the crude pulp is 
filtered off, washed with hot water, and rinsed with deionised water. 
The pulp is then beaten and pressed to a sheet. The chlorine number 
and the yields of the individual experiments and the average of 
the three experiments are then determined. The results are reported 
in Table 4. The chlorine number is indicated in column 3, and the 
pulp yield and lignin-free yield are stated in columns 4 and 5 re- 
spectively (in %, based on the wood employed). It is evident from 
this Example that thiourea can also be used alone to increase the 
selectivity of the process. However, it requires about 40 times more 
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thiourea than anthraquinone to achieve this .same effect. The fact that 
the same effect is achieved with a mixture of up to 30 % of thiourea 
and 70 % of anthraquinone as with pure anthraquinone (see Examples 1 
to 9) shows therefore that the combination of these additives 
produces a synergistic effect. 



Table 4 



1 


2 


3 


4 


5 


Additive 


Amount 


Chlorine 


Pulp 


Lignin-free 




in X 


number. 


yield 


pulp yield 








in % 


in % 


without additive 




17.5 


50.5 


42.4 


thiourea 


1 


11.9 


48.6 


43.4 


thiourea 


2 


10.2 


48.8 


44.3 


anthraquinone 


0.04 


10,1 


47.9 


43.5 



Examples 11 to 20: Two samples of mill chips, each weighing 25 g 
are treated in an autoclave at 80°C with 100 ml of an aqueous 1.118N 
or 1.123N sodium hydroxide solution and scavenged with nitrogen. 
Then, on the one hand, no addition of additive or the addition of 
anthraquinone is made to each alkaline mixture, and on the other 
hand, te trame thy 1 thiourea, ethylene thiourea, benzothioamide or 
sodium diethyldithiocarbamate is added in the respective amount 
indicated in column 3 of Table 5, whereupon the temperature is raised 
to 173°C and the cooking mixture is then kept for. 2 hours at this 
temperature. After cooling, the crude pulp is filtered off, washed 
with hot water, and rinsed with de ionised water. The pulp is then 
beaten and pressed to a sheet. The chlorine number and the yields of 



1174810 



- 14 - 

the individual experiments and the average of the two experiments 

are then determined. The results are reported in Table 5. The 

chlorine number is indicated in column 5, and the pulp yield and 

lignin-free yield are stated in columns 6 and 7 respectively (in 
%, based on the wood employed). 
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Examples 21 to 35; Two samples of mill chips, each weighing 25 g, 
are treated in an autoclave at 80°C with 100 ml of an aqueous 1.116N 
or 1.126N sodium hydroxide solution and scavenged with nitrogen. 
Then, on the one hand, anthraquinone is added to each alkaline 
mixture, and on the other hand, ethylene thiourea, thioacetamide, 
thiobenzamide or thiouracil-2 is added in the respective amount 
indicated in column 3 of Table 6,. whereupon the temperature is 
raised to 173 °C and the cooking mixture is then kept for 2 hours 
at this temperature. After cooling, the crude pulp is filtered off, 
washed with hot water, and rinsed with de ionised water. The pulp 
is then beaten and pressed to a sheet. The chlorine number and the 
yields of the individual experiments and the average of the two 
experiments are then determined. The results are reported in Table 
6- The chlorine number is indicated in column 5, and the pulp yield 
and lignin-free yield are stated in columns 6 and 7 respectively 
(in %, based on the wood employed). 
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Examples 36 to 41: Three samples of mill chips, each weighing 25 g, 
are treated in an autoclave at 80°C with 100 ml of an aqueous 1.10N 
sodium hydroxide solution (additionally with 11 g/1 of Na^S in 
Examples 39 - 41) and scavenged with nitrogen. To each alkaline 
mixture is then added, on the one hand, anthraquinone or 2-methyl- 
anthraquinone, and on the other, thiourea, thiourea/2-methyl- 
anthraquinone (1:4), thiourea/anthraquinone (1:3), thioacet amide/ 
anthraquinone (1:3), in the respective percentage amounts indicated 
in column 2 of Table 7, whereupon the temperature is raised to 
173°C (168°C in Examples 39-41) and the cooking mixture is kept 
for 2 hours at this temperature (53 minutes in Examples 39-41) . 
After cooling, the crude pulp is filtered off, washed with hot water, 
and rinsed with deionised water. The pulp is then beaten and pressed 
to a sheet. The chlorine number and the yields of the individual 
experiments and the average of the three experiments are then 
determined. The results are reported in Table 7. The chlorine number 
is indicated in column 5, and the pulp yield and lignin-free yield 
are stated in columns 6 and 7 respectively (in %, based on the 
wood employed). 
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Examples 42 to 53: Three samples of wood chips, each weighing 25 g, 
are treated in an autoclave at 80°C with 100 ml of an aqueous 1.10N 
sodium hydroxide solution (additionally with 11 g/1 of Na 2 S in 
Examples 46 - 49 and with 40.6 g/1 of Na^S in Examples 50 - 53) 
and scavenged with nitrogen. To each alkaline mixture is then added, 
on the hand, anthraquinone and on the other, thiourea or thiourea/ 
anthraquinone (1:3) in the respective percentage amounts indicated 
in column 3 of Table 8, whereupon the temperature is raised to 
160°C (150°C in Examples 46 .- 53) and the cooking mixture is kept 
for 90 minutes at this temperature (45 minutes in Examples 46 to 
53). After cooling, the crude pulp is filtered off, washed with hot 
water, and rinsed with de ionised water. The pulp is then beaten and 
pressed to a sheet. The chlorine number and the yields of the 
individual experiments and the average of the three experiments are 
then determined. The results are reported in Table 8. The chlorine 
number is indicated in column 5, and the pulp yield and lignin-free 
yield are stated in columns 6 and 7 respectively (in %, based on 
the wood employed). In addition, a part of the pulp ie bleached and 
the viscosity of the pulp is determined. The values are reported 
in column 8 of the table. 
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Examples 54 to 57 : 700 g of mill chip9 (absolute dry) obtained from 
spruce (picea excelsa) are put into an autoclave at 80°C with 2.8 
litres of cooking liquor. The cooking liquor is specified in Table 9. 
The temperature is raised 1°C per minute to 173°C (Examples 54 - 56) 
or 168 °C (Example 57) and the cooking mixture is kept at this 
temperature for 2 hours (Examples 54 - 56). or 1 hour (Example 57). 
The cooking mixture is then cooled and each pulp is worked up in 
the conventional manner and analysed. The data are reported in Table 
9. In addition, the pulp is beaten (each pulp at 6 different degrees 
of beating) and the corresponding physical properties are determined. 
The results are summarised in Tables 10 to 13, in which for 
comparison purposes the values for tear strength are set against 
those for the corresponding breaking length. From the relation 
of tear strength to breaking length it is seen that the pulps of 
Examples 54 and 55 have about the same strength properties, although 
the kappa-number of Example 55 is somewhat higher. In addition, it 
is to be noted that the graded yield of Example 55 is about 3.7 % 
higher. It is evident from the difference in the lignin-free yields 
(2.6 Z) that this increase in yield is attributable to a higher . 
carbohydrate yield. The proportion of rejects of Example 55 is 
somewhat better than that of Example 54. The viscosity is also 
improved. 

If the tear strength values are compared with the corresponding 
breaking length values of the pulps obtained in Examples 54 and 
57 (Kraft process: . 20 % sulfide content), the following conclusion 
may be drawn: the pulp cooked with thiourea has better strength 
properties than that cooked with anthraquinone , although the lignin 
content is higher. This is also in accord with the higher viscosity; 
the yield is improved. Strength properties, viscosity and lignin- 
free yield of the pulp obtained in Example 56 are comparable with 
the corresponding properties of a pulp obtained by a Kraft process 
as described in Example 57 (sulfide content c. 20 %) , although the 
sulfide content, which at best is afforded by the thiourea, is only 
half as high (c. 10 Z) . 



- 23 - 



U CO 
1 *H ed 
OO CO Pm 
•rl O 

> o a 


24.5 

26.5 
36.7 
41.1 


Lignin 

free 

yield 


43.4 

46.0 
45.0 
44.8 


Graded 
yield 
in % 


47.7 

51.4 
50.8 
49.7 


Total 
yield 
in % 


vO O t0 vO 
. . • • 

o m cm 
m m m m 


Rejects 
in X 


0> \© 00 O 
CM CM CM CM 


Chlorine 
number 


10.0 

11.7 
12.7 
10.9 


(4 
ft 

tS 


64.7 

76.3 
82.2 
70.2 


E 


1 01 
91 M 

Is* • 

•4 VI 


O Cl CO 00 
r-l t-4 r-< f-l 


* 

• 


u 
S 

-<ea 


CM 

i i i 2 


NaOH 
m/l 


1.12 

1.12 
1.12 
1.00 


4 

• 


j 

Is 


0.05 
2.0 


Additive 


anthraquinone 

thiourea/anthra- 

quinone (1:3) 

thiourea 
— 


( 

r 

| 

U 


u 

-4 

r 

a ■ 


<t in vo 
m m mm 



3L1748I0 

- 24 - 




1174810 

- 25 - 



Q) ✓-s 

U V 

0 

« on 

CM 

in t3 

4J CO 
10 

CO -H 

2 I 



a 

& 

M 
O 



O 



O 



3 



•8 



d 

8 iS 



r-l tj 



o 

O 



.3 

o° 

4J 
C0 
CU 
PQ 



CO 

o 

g 



d 
o 



0) 
CO 



CO 



60 

a 



aJ 
cu 
•a 



CO 



a) 



CO 



o 
tn 



o 



O 



in 



ON 



o 

CM 



O 
m 



O 



o 

v£> 



O 

CM 
00 



o 
in 

CM 



3 . 

co S 

to « 

CJ C 

u t 

60 

CO 

U cd 

5 a 



o 
c 

I 



8 



o 

C7\ 
CM 



1174810 

- 26 - 













o 






















o 


O 


o 


VO 


o 






v© 


VO 






o> 










r-l 




a> 




• 






o 








i— 1 














oj "-s 














n o 














o 




























CM 








o 






o 
















o 


cn 


o 


VO 


O 




^ g . 
*j to 




CM 






CM 




<d 






r> 




CM 




>> 






OV 






















0) **4 














*i *d 














co «H 














a) g 








O 














CO 
• 








m 


ON 


Q 


vo 


o 






CM 


rH 


o 








& . 




o 




CM 




§ : 

r-l 






o> 




rH 




* ! 








O 














VO 






«-i 

3 • 


m 




o 


" 

1*1 






o. : 


r-l 


rH 


IA 
vO 














00 








H : 














(0 . 








O 






,o 








vo 






a ; 


o 


VO 


o 


• 


O 




09 




iH 


in 




s 


IS 


vo 






o 




CM | 


CO 


H 














d 

M 0) 














0) 43 














(X u 














:o 














.. ^ 














r* I 


09 










a 




CU 














4J 










M 




d 










CO 


o (2 

M 


min 




a 


0) 


orf 




.Ad •• 












o d 


.3 






d 5 






*-3 O 




04 


4J 


CO < 






•H 




CO 


60 


co O 


1 










a 


0) CO 


w 




.1 


o 


01 


n 




.g i 






r-l 


Oi 








u 






60 








o 




CO 


60 




% 






60 


CO 


.s 


•S M 








c 


d 


0) 












•rl U 


•rl 


d 














4J 


o 




CO 


ON 


u 




id cu 


<d 


o 


01 


M CO 




CO 




a) ,e 




n 


u 


d Pj 




0) 




« CO 




VH 


«o 


,o 




4J 




Pd 














CO 




















m 






o 














o 

<r 




o 


8 


• 

vO 


o 

r-l 




d 






Oi 




t-4 




o 






o> 




r-l 


















Base 













1174810 

- 27 - 




1174810 

- 28 - 



The embodiments of the invention in which an exclusive property or 
privilege is claimed are defined as follows: 



1. A process for delignifying lignocellulose material by chemical 
pulping, which process comprises carrying out the pulping operation 

at a temperature up to 250°C in the presence of an effective amount of 
a thioamide, thiocarbamide, thiocarbamate or dithiocarbamate 9 wherein 
the ratio of the lignocellulose material to the pulping liquor is in 
the range of 1:3 to 1:50. 

2. A process according to claim 1 which comprises the use of a 
cyclic or acyclic thiocarbamide or di thiocarbamate. 



3. A process according to claim 2 which comprises the use of an 
acyclic thiourea. 

4. A process according to claim 1 which comprises the use of a 
compound of the formula 



a Vc-x (i) 



wherein X is alkyl of 1 to 12 carbon atoms, cycloalkyl, aryl, 
aralkyl, , -GM or -SM, each of R , R_, R and R. 

-<: 

independently is hydrogen, alkyl of 1 to 12 % carbon atoms, lower 
alkoxy-lower alkyl, phenyl, benzyl, or phenyl or benzyl substituted 
by halogen, lower alkyl, lower alkoxy, lower alkoxy-lower alkyl 
or sulfo, or each pair of substituents (Rj and R^) And (R^ and R^) 
independently, together with the nitrogen atom to which said pair 
is attached, is a 5- or 6-membered heterocyclic radical, or R^ and 
R^ together are alkylene of 2 or 3 carbon. atoms or phenylene, and 
M is a cation. 
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5. A process according to claim A which comprises the use of a 
compound of the formula 

R_ 

5 >-C-X 1 (2) 

R/ II 1 
6 S 

wherein X 1 is lower alkyl, phenyl or ""^^ 

each of R^ f R^, R^ and R fi independently is hydrogen or lower alkyl, 

6. A process according to claim 5 which comprises the use of a 
compound of formula (2), wherein is methyl, -NH^ or -N(CH 3 > 2 
and and R^ are hydrogen or methyl. 

7. A process according to claim 4 which comprises the use of a 
compound of the formula 

Rl Vc-S-M (3) 
R 2 " 



wherein each of R 1 and R^ independently is hydrogen, alkyl of 1 to 
12 carbon atoms, lower alkoxy- lower alkyl, phenyl, benzyl, or 
phenyl or benzyl substituted by halogen, lower alkyl, lower 
alkoxy, lower alkoxy- lover alkyl or sulfo, or and R^, together 
with the nitrogen atom to which they are attached, are a 5* or 
6-membered heterocyclic radical and ^ is an alkali metal or 



8. A process according to claim 7 which comprises the use of a 
compound of the formula (3), wherein R^ and Rg are lower alkyl. 

9. -. A process according to claim 1 which comprises the use of an 
organic cyclic compound containing keto or hydroxy 1 groups or a 
mixture of these groups in addition to the thioamide, thiocarbamide, 
thiocarbamate or dithiocarbamate. 
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10. A process according to claim 9, wherein the additional compound 
is a dicyclic, tricyclic or tetracyclic compound or a mixture thereof 
containing two keto groups or two hydroxyl groups or a mixture of 
these groups* 

11. A process according to claim 10, wherein the additional compound 
is anthraquinone or 2-methylanthraquinone. 

12. A process according to claim 9, wherein the cooking liquor 
contains a mixture of 50 to 95 % by weight of one or more of said 
organic cyclic compounds , and 5 to 50 % by weight of one or more 
compounds of the formula (1) as defined in claim 4. 

13. A process according to claim 9, wherein the cooking liquor 
contains 70 to 90 % by weight of said organic cyclic compound and 
10 to 30 Z by weight of a compound of the formula (1) as defined in 
claim 4. 

14. A process according to claim 9, wherein the cooking liquor 
contains a mixture of thiourea and anthraquinone or a mixture of 
thiourea and 2-raethyl-anthraquinone, each mixture being in the ratio 
of 1:3 or 1:4. 

15. A process according to claim 9, wherein the cooking liquor 
contains a mixture of thiourea and anthraquinone in the ratio of 
1:9 to 3:7. 

16. A process according to claim 1, wherein pulping is carried out 
in the temperature range from 50° to 250°C. 

17. A process according to claim 16, wherein pulping is carried out 
in the temperature range from 120° to 200° C. 



2000:179986 Document No. 132:209350 Bleaching chemical pulp with solutions 
containing chelating agents or mixtures of chelating agents and 
surfactants at intermediate oxygen concentration for pulp with low kappa 
number, high degree of whiteness and high pulp yield. Nishino, Fumiaki 
(Mitsubishi Paper Mills, Ltd., Japan). Jpn. Kokai Tokkyo Koho JP 
2000080582 A2 20000321, 6 pp. (Japanese) . CODEN: JKXXAF. APPLICATION: 
JP 1998-246021 19980831. 
AB The bleached pulp is prepd. by bleaching pulp with solns . contg. 

***phosphonic*** acid chelating agents (A) or mixts. of A and 
surfactants at medium 02 concn. and pulp concn. 5-20% at pH £10 or 
pH £6. Hardwood pulp with kappa no. 16.8 was bleached with an aq. 
soln. contg. 0.2% (on pulp) ***diethylenetriaminepentakis*** ( 

***methylenephosphonic*** acid) under 02 at 0.5 MPa for 60 min at 
110° and pulp concn. 12% ^t pH 12, washed, chlorinated, treated 
with NaOH, bleached with NaOCl and C102, and beaten to give pulp with 
kappa no. 9.0 and degree of whiteness 48.6% in 97.4% yield. 
IT ***i5827-60-8*** / ***Diethylenetriaminepentakis*** ( 
***methylenephosphonic*** acid) 
RL: MOA (Modifier or additive use); PRP (Properties); USES (Uses) 

(chelating agent; bleaching chem. pulp with solns. contg. chelating 
agents or mixts. of chelating agents and surfactants at intermediate 
oxygen concn. for pulp with low kappa no., high degree of whiteness and 
high pulp yield) 

IT ***9003-04-7*** , Poly( ***acrylic*** acid) sodium salt 

RL: MOA (Modifier or additive use); PRP (Properties); USES (Uses) 

I (surfactant; bleaching chem. pulp with solns. contg. chelating agents 
1 or mixts . of chelating agents and surfactants at intermediate oxygen 
i concn. for pulp with low kappa no., high degree of whiteness and high 
j pulp yield) 
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TI DTPMPA - A NEW SEQUESTRANT FOR SILICATE -FREE BLEACHING OF PAPER PULP WITH 
HYDROGEN PEROXIDE 

AU May, B. H. , 

SO EUCEPA Intern. B&ach. Pulping Conf . (Oslo) Preprints of Papers Session 4, 

no. 4, (June 16-19, 1981) p. 21. [Engl.]. 
DT Conference 
FS PAPERCHEM 
LA English 

AB Sodium silicate is a cheap and effective stabilizer long used in 
conventional peroxide bleaching. However, there are times when the 
residual can cause difficulties; hence substitutes have been sought. 

***Polycarboxylic*** sequestrants have been available for some time, 
among which ethylenediamine tetraacetic acid (EDTA) has proven useful 
where heavy metal traces could cause problems. EDTA, however, is less 
efficient in a strong oxidizing medium. A new sequestrant, diethylene 
triamine penta (methylene phosphonic) acid (DTPMPA), appears to have 
properties comparable to silicates but at much lower dosages. In a series 
of laboratory and field trials in Scandinavia, DTPMPA was shown to have 
applications as a substitute for sodium silicate in peroxide bleaching. 
Other applications involving sodium silicate where scaling or other 
problems are evident may profit from the substitution of DTPMPA. A series 
of ecotoxicological evaluations indicate no environmental concerns arising 
from the use of DTPMPA. The cpd. is marketed by Monsanto as ' ' 

***Deguest*** 2060' 1 in 50% aq. solution. (1 fig., 16 ref . , 7 tab.) 
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